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INTERACTIVE SMARTBOARDS AND ACHIEVMENT 
INTRODUCTION 
Integrated instruction and differentiated teaching n1ethodologies are instrumental 
in developing student interaction and academic progression. It is a professional 
responsibility to stimulate student interest in cunicula and motivate students to learn 
through differentiated instruction. There is a strong correlation between academic 
achievement and student stimulation in education. The more engaged a student is within 
instruction, the greater the chances of individual academic success. Students that 
demonstrate full involvement, actively participating in classroom structure, have a 
tendency to grasp materials quicker and develop deeper levels of mastery learning. The 
modality of learning is, in essence, a social construct that occurs when the student is 
interested and committed to the materials being presented. The questions follow, how can 
students become more committed to all subject areas? How can each individual subject 
area appeal to a larger majority of the student population? What can be done throughout 
the educational process to better capture the attention of our students of today and 
tomorrow? 
The traditional approach of lecture and note taking has lost its effect as the 
modern day around education grows. In efforts to grow academically it must be 
considered that differentiated modalities of teaching and learning are necessary to 
implement deeper levels of growth and conceptual development. Not every student is 
interested in all subject matters. However, it is the responsibility of the education system 
to employ a variety of opportunity for students to gain interest, orchestrating academic 
growth and progression throughout childhood and adolescence. 
6 
INTERACTIVE SMARTBOARDS AND ACHIEVMENT 
Many advances are being made in an effort to increase student stimulation, 
including the integration of technology within the classroom. Technology is directly 
inf1uencing both teaching and learning. The implementation of assistive technology 
within education has a profound inf1uence on the development of overall student 
achievement. Deeper understandings and levels of mastery across each content strand are 
key indicators of effective technological integration. Studies are showing that students 
and teachers are reaching new heights regarding academic achievement by integrating 
technology in the classroom. 
Incorporating technology through differentiated instruction promotes and 
encourages student involvement. Technology intrinsically motivates student learning. An 
increase in student motivation to learn, resuits in an increase in academic performance. 
Technology changes the roles of the student and teacher, engaging learning and teaching 
as one collaborative integrated approach. Technology in the classroom provides an 
interactive tool for students to engage in the material and through exploration make their 
own conjectures, conclusions, and academic growths. Stimulation has a powerful effect 
on academic achievement. When involved, interested, and motivated to learn, a student 
develops deeper mastery level discoveries. Differentiating learning and instruction 
methodologies, the implementation of technology in an educational setting has universal 
impacts on student achievement. Technology-based tasks can be excellent vehicles for 
prompting sustained interaction among students. Ultimately, technology supports the 
implementation of a strong theoretical constructivist learning approach. 
The theory of constructivist learning that motivates differentiated teaching, has 
students involved in complex yet meaningful fonns of integrated instruction. Every 
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aspect of pedagogy is multifaceted incorporating higher-order skills such as technological 
data analysis and comprehension. Collaborative learning enables student - to - student 
interaction and discoveries. As the world around education adopts a technological 
foundation of living, schools must also make changes adapting to more integrated 
technologically dependent support structure. By differentiating instruction and integrating 
technology into the academic environment, the teacher is able to capitalize on the 
"teachable moment," acting as a coach to guide learning rather than force it. The blend of 
technology into the classroom provides an assistive tool for students to interact with the 
material, increasing stimulus and academic achievement. 
LITERATURE REVIEW 
Educational Reform 
Educational reform calls for a shift away from organizing instruction around time 
devoted to lecture or practicing discrete skills in specific academic disciplines toward an 
emphasis on engaging students in long-term, meaningful projects. Technology can 
enhance student acquisition through drill and practice. From the beginning of the 
computer age, educational researchers and practitioners have told us that for technology 
use to be successful in our schools it needed to be closely tied to school reform. Glennan 
and Melmed (1995) wrote: 
Technology without reform is likely to have little value: widespread reform 
without technology is probably impossible. The unavoidable conclusion is that 
successful improvement of technology, science, and mathematics education is of 
high importance to our future. (p. xix-xx.). 
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The impact of technology on student learning is growing rapidly. The integration of 
technology within education increases student stimulation and cotnprehensive interaction 
while enabling a differentiation in teaching methodologies. 
Differentiated Instruction- Technological Integration 
The evolution of education requires differentiation and integrated instruction. The 
movement from traditional learning styles to a newer progression of interrelated teaching 
methodologies is progressively changing the face of education. Today, education is much 
more than drill and development of basic skills. Student growth in acquisition and 
complex reasoning is a driving force to enable academic enhancement. 
As the world becomes more complex-virtually year-to-year instead of the 
generation-to-generation pace of most of the last century-educational needs 
continue to shift from teaching and learning isolated skills and information within 
each content area, to teaching skills that enable students to solve complex 
problems across many areas (NASBE, 2001). 
Technology can assist with some of these expectations and make teachers and their 
students more successful. According to Lemke and Coughlin, 
While further research studies are needed, emerging trends indicate that, under the 
right conditions, technology: accelerates, enriches, and deepens basic skills; 
motivates and engages students in learning; helps relate academics to the practices 
of today's workforce; increases economic viability of tomorrow's workers; 
strengthens teaching; contributes to change in schools; Connects schools to the 
world. (p. 122) 
Both academically and professionally, society has become dependent on technology. As 
technological development progresses, education must make adjustments to remain 
current. Instruction, assessment, and teaching abilities must adapt to technology, 
influencing a positive change in academic progression. 
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Educators must prepare for a technology-rich future and keep up with change by 
adopting effective strategies that infuse lessons with appropriate technologies. 
This makes authentic assessment needs even more important: Assessments must 
keep pace with effective instructional technology use. All this while educators at 
every level, but teachers especially, actively pursue professional development that 
enables a lifelong exploration of ways to enhance the teaching and learning of 
science and mathematics and support science and mathematics education reform 
(NASBE, 2001). 
Instrumental to student development, integrated instruction is a primary resource in 
academic progression. The new wave of technology supports the changes needed in 
today's academics, illustrating the need for integrated technology. 
Effectively using Technology as an educational Instrument 
One of the most effective tools in stimulating student interest is to address all 
different learning styles. Every student has his/her own way of learning. However, some 
strategies are more effective than others. Intertwining learning styles and differentiating 
instruction enable learners of all modalities to gain insight and benefit from a lesson. 
Diaz and Cartnal state, 
Educators have, for many years, noticed that some students prefer certain methods 
of learning more than others. These traits, referred to as learning styles, form a 
student's unique learning preference and aid teachers in the planning of small-
group and individualized instruction. If optimal student lean1ing is dependent on 
learning styles, and these styles vary between distance and equivalent on-campus 
students, then faculty should be aware of these differences and alter their 
preparation and instructional methods accordingly (p. 130- 135). 
Throughout education, technology has becon1e a great resource in differentiating 
instruction. The uses of integrated technologies in the classroom have provided newer 
more diverse methods of teaching and learning. However, integrating technology is not as 
simple as bringing a technological tool into the classroom and automatically engaging 
students. Technology is a tool. Technology needs to be chosen appropriately. 
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"Does it work?" and "Is it effective?" are legitimate questions about educational 
technology. When educators ask these questions, they are really asking if 
technology helps students learn. But technology is only a tool, and the question 
cannot just be "Does the presence of technology improve learning?" It is clear that 
when researchers try to evaluate the educational uses of technology, what they are 
really evaluating are the broader pedagogical practices being used. The question, 
then, becomes: What kinds of technology are being used, under what context, and 
in what ways that help promote student learning (Fulton, 1998; Software and 
Information Industry Association, 2000; Wenglinsky, 1998)? 
Many questions circulate the ideas and advances of technology within education. It is a 
tool with great potential. With the right mentality, technology can be integrated into 
every classroom. The expectations are high and the range of education is endless. 
Technology as a distraction- a need for understanding 
Technology can accelerate teaching to great heights. However, when used 
incorrectly or insufficiently, technology can be nothing more than a distraction. Not all 
the uses of technology in schools are effective. Many claim, there is no academic 
improvement; no reward for expensive investments (Mathews, 2000). 
Other authors believe technology takes funding away from other resources and 
programs that may be more beneficial to students (Healy, 1999; Oppenheimer, 1997); 
that technology sits idle and is underused (Cuban, 2001 ); and that an over-reliance on 
technology can rob from children opportunities to express creativity, build human 
relationships, and experience hands-on learning (Alliance for Childhood, 2000). 
Negative results indicate that the initiatives themselves focused on hardware and 
software, or teachers taught about the technology instead of using the technology 
to enhance learning experiences (Schacter 1995). 
Technology can improve teaching and learning. However, depending on the teachers' 
purposes in using the technology or the way the technology is presented, a negative 
impact can counteract the effort. 
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The impact and implementation of the technology is only as strong as the teacher's 
understandings of the materials being used. Differentiation and teaching approach is 
instrumental to the development of success within the classroom. Differing teaching 
n1odalities and learning approaches enables students to grasp material and grow as 
individual learners, intrinsically relating to concepts that are self-discovered. Technology 
can not be introduced as an assistive tool to simply strengthen teacher-centered 
instruction. The technology is best utilized as an assistive piece to integrating deeper 
conceptualized levels of learning with student-centered hands on learning approach. 
Successful integration of learning technologies leading to enhanced learning 
outcomes is unlikely unless teachers perceive and use technology as an integral part 
of a student centered I conceptual change teaching approach. Only through students 
perceiving learning technologies as part of learning context which encourages 
independence in learning and deep learning approaches are enhanced learning 
outcomes likely (Cope 2002). 
Technology, when implemented correctly into the classroom setting, undoubtedly has a 
tremendous impact on education. However, the strengths of the technology are only as 
strong as the operator. Is an expectation that a teacher who chooses to emphasize growth 
through technology will ultimately learn, develop, and strengthen their individual 
understandings before attempting to use it as a core instrument in the instructional setting. 
In addition to instruction in the use of learning technologies, experienced teachers 
need professional development in modem research knowledge about the nature of 
learning and how learning technologies can be used to encourage enhanced 
learning outcomes in students (Carr-Chellman & Dyer, 2000). The current support 
for and promotion of the use of learning technologies in classrooms, whilst 
admirable, needs an additional focus - increased time release for experienced 
teachers to undertake this professional development. 
Technology needs to be used constructively. Regardless of the technology integrated into 
the classroom, it can not be assumed that it will have an immediate impact on the 
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learning process. The operator needs to fully understand, work with, and investigate the 
technology in efforts to ultimately benefit the instruction that occurs. Once the 
technological equipment is developed and understood, we as educators need to see the 
technology as an assistive tool that supports the educational value. 
Dependency is another factor that contributes to the idea of technology as a 
distraction. Technology is very influential in becoming a central focus rather than an 
assistive tool. Mathematics used to be calculated by hand. Tables and charts were used to 
assist human calculations -mental math. These charts and tables have been replaced in 
today's culture with calculators. Continually, the calculator technology is drastically 
evolving. Calculators today produce graphs, formulas, and programs designed to assist in 
mathematical computation. It is debated that students are becoming dependent on this 
technology. Students can no longer compute mental mathematics and are losing basic 
skills needed for survival in the adult world outside of education. Using calculators to 
exemplify the issue of dependency, we can see how often technology is overused. 
Technology can easily become the central focus or concern rather than an assistive tool. 
reliance of technology often creates feelings and arguments such as the issue 
concerning calculators. But calculators are one of many assistive technological tools 
offered. What else constitutes a learning technology? 
The different perceptions of the "what" component of learning technologies are 
generally found to be related in a hierarchy based on logical inclusiveness. 
Typically a learning technology is anything that can be physically manipulated by 
the learner. However, it can also be argued that learning technologies are strictly 
electronic. The issue is not in the assistive aspect of the tool, rather the 
mechanical operational ability. 
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Regardless of electronic capability, dependency is an issue. When the technology 
becomes the central focus of the lesson, the value of the technological tool is lost. It is 
still important to deliver instruction through a variety of instructional modalities. The 
assistive piece used, is exactly meant for that purpose- assisting education. However, as 
technological tools become more available, the opportunity to deliver visuals and other 
outside resources is endless. Ultimately, when used conectly, the potential to relate 
information to real-world contextual settings is priceless. 
The benefit of technology in the classroom 
Technological integration within education is becoming a national phenomenon. 
More and more educators are making efforts to differentiate instruction utilizing 
technology as a key resource. 
Computer based technology has been called an essential ingredient in 
restructuring because it can provide the diversity in instructional methods 
necessary to reach all school children," Polin (1991). 
Technology can play an important role in learning. When used effectively, the value of a 
lesson is priceless. The lesson becotnes interactive, differentiating the learning within the 
classroom. Specific mathematical exan1ples of learning technologies that take student 
development to new heights are Graphing Calculators, SMART Boards, wireless sentiel 
adaptors, and computer related programs such as TI -interactive software, Geometer 
Sketch Pad, Win plot, and much more. Technology is a resource; used in the appropriate 
manner student learning is enjoyable. Students become more confident in their abilities 
and quickly choose to further their own academic development. 
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The way of education is drastically changing. Technology is becoming more and 
more vital in the world today. Following the trend, technology within education is going 
to drastically increase, and teachers need to be ready. As far as today's society is 
concerned, it is easily claimed that we are a society that needs to be entertained. 
Throughout our homes, businesses, schools, and all other environmental settings, 
technology is rapidly defining who we are as a culture and as a society. As the world 
changes around us, it is important that the educational system makes relevant changes to 
pron1ote academic development and success. People today crave technological 
integration throughout their daily routines. Capturing the need for entertainment, 
integrating technology that stimulates, promotes, and enhances academic growth is 
instrumental to the later successes of individuals and the educational system. 
Technology in Mathematics -Interactive SMART Board 
As the world continues to develop technologically, the foundations of 
mathematics are becoming more and more vital to the successes of our future 
developments. Recently the development of interactive white boards has become a 
driving force behind the next step of evolution in education. 
SMART Board interactive white boards bring a whole new level of interactivity to 
any classroom or boardroom. Combined with your computer and a projector, 
SMART Board brand products have the power to transform your space into a 
dynamic learning, training or working environment. (smarttech.com) 
Ultimately, the SMART Board technology is a white board that acts as a touch screen to 
a computer. This enables the opportunity to structure a lesson as if it were a basic 
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projector or board, with opportunity for visuals, assistive programs, internet access, and 
more. As we transition into the 21st century, multiple operating systems and programs 
have been developed to implement a better framework in assisting the teaching process of 
tnathematics. Programs such as Winplot and Geometer Sketchpad have instituted 
computer resources making learning mathematics more interactive and interesting. With 
the new SMART Board technology, these programs can be brought to life during 
instruction and learning can be taken to a level that has only been imagined. 
METHODS 
Purpose 
The purpose of this two-phase, sequential mixed methods study will be to explore 
academic stimulation with the intent of using this information to develop and test an 
intrinsic relationship between SMART Board technology and academic achievement. The 
first phase will be a qualitative exploration of student stimulation by collecting 
observational data within a high school mathematics classroom. Themes from this 
qualitative data will then be developed into an instrument so that the integration of 
SMART Board technology in Math Education can be compared to student stimulation 
and academic achievement. 
Rationale 
The mixed methodology approaches professional research that combines the 
collection and analysis of qualitative and quantitative data. The effect of SMART Board 
technology on student stimulation is measured in phase 1 of the study. Student behaviors 
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and interactions are recorded and measured on a qualitative scale to make comparisons to 
both social and academic achievement. Quantitatively, data is recorded on a numeric 
scale. The data recorded in phase 1 becomes an instrument comparing a change in 
stimulation to academic progression. The integration of both the qualitative and 
quantitative approach increases the validity of the study, ensuring strength in reliability. 
Significance 
The integration of technology in education is very controversiaL Is technology 
essential to promote student development? The integration of technology is widely seen 
as a differentiated approach toward teaching pedagogy. However, there is a lack of 
consistency in the evaluation of technology. This study is important to both the worlds of 
general education and mathematics education. There is a gap in information and findings 
regarding technological contributions to the academic sti1nulation and successes of 
students. Many claims have been made supporting the advantages and disadvantages of 
technology in the classroom. This study will measure technology as a tool impacting 
student stimulation and academic achievement. This study is intended to develop answers 
to questions teachers may have about the link between technology and academic 
successes in the classroom. The goal of this study is to provide a better understanding of 
the impact of technology, SMART Board specific, on educational enhancement and 
development. 
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Research Questions 
I am working on the topic of how interactive SMART Boards are used to 
stimulate interaction in learning Mathematics. I want to blend themes of academic 
stimulation to academic success; finding a better understanding regarding the i1npact of 
SMART Board technology on student interest and interaction in the classroom, can help 
others understand how to use SMART Board technology in the classroom may and 
ultimately will promote an intrinsic motivation to learn and succeed academically. 
1. In what ways does the use of the interactive SMART Board stimulate student 
interaction/ involvement in learning? 
2. In what ways does the use of 
motivation to learn? 
interactive SMART Board promote an intrinsic 
3. In what ways does the use of the interactive SMART Board contribute to student 
academic success? 
These themes reoccur throughout the study. The three guiding questions create a center of 
focus and direction in which the study develops toward proving or disproving the 
hypothesis that SMART Board technology does increase student stimulation, ultimately 
increasing academic performance. Many questions have risen since the implementation 
of SMART Board technology in the classroom. This research will attempt to answer three 
of the many questions yet to be proven true or false. 
IRB 
Designated to approve, monitor, and review biomedical and behavioral research 
involving humans, the alleged aim of the IRB is to protect the rights and welfare of the 
research subjects. This study is exempt from IRB approval under the conditions that: 
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Research conducted in established or commonly accepted educational settings, 
involving normal educational practices, such as: 
1. Research on regular and special education instructional strategies 
Research on the effectiveness of or the comparison among instructional 
techniques, curricula, or classroom management methods. 
Research involving the use of educational tests (cognitive, diagnostic, aptitude, 
achievement), survey procedures, interview procedures or observation of public 
behavior, unless: 
1. Information obtained is recorded in such a manner that human subjects 
can be identified, directly or through identifiers linked to the subjects 
2. Any disclosure of the human subjects' responses outside the research 
could reasonably place the subjects at risk of criminal or civil liability or 
be damaging to the subjects' financial standing, employability, or 
reputation. 
(Office of Human Research Protections) 
The identities of the participants (subjects) selected and observed in this study are coded 
in a manner in which only the researcher is able to identify. The research and data 
recorded throughout the process of the study was filed in a secure location until results, 
findings, and conclusions were made. Upon completion of the study, docutnents sharing 
personal information were shredded and discarded. Remaining documentation was coded 
so that only findings and results could be drawn. Parent and participant consent forms 
were necessary to begin this study while parents and participants were assured that the 
study would remain anonymous (See Appendix A). The administrator of the selected 
aware of the intent and integrity of 
the study. The administrator signed a consent form granting permission for the study to 
take place. 
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DATA COLLECTION 
Demographics: Town, District, and School 
The Town in which the study will be conducted is in a suburban setting in 
Western New York. The town population as of2006, according to public town files, is 
34,645 people. Of that population 92.5 percent of the people are white. The additional 7.5 
percent of people are of non-white descent. The median house hold income is $64,400, 
the dominant language is English, and 46 percent of the residents age 25 and older have a 
bachelor's or advanced college degrees. 
There are six schools throughout the district in which 4,842 students are enrolled. 
There are 408 teachers employed within the district and the student to teacher ratio is 12 
to 1. District wide, there are 54 English Language Leamer (ELL) students and 411 
students with Instructional Education Plans (IEP) (See Appendix F). 
In the School engaged in the study, there are 1595 Total Students. Of that total 
population, 89.3 percent are white and 10.7% non-white. Fourteen percent receive free of 
reduced lunch and the dominant language of the students is English. One hundred and 
twenty teachers are employed in the particular school, and the student to teacher ratio is 
13 to 1 (See Appendix G). 
Audience of Intended Study 
This study was conducted in a school district with technological enrichment and 
resource. This study was designed to establish a link between technological impacts on 
student stimulation and academic achievement. It must be noted that this research is 
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based on students with technological resources and is not tested in an environment with a 
lack of resource. The study conducted involved Interactive SMART Board technology, 
Texas Instrument calculator technology, and computer software programs such as 
Geometer Sketch Pad, Win Plot, Capri, Math CAD, and excel. The audience of this study 
is intended for those with a technologically enriched environment. 
Data Collection types: 2 phase mixed methods study 
Phase 1 
The first portion of the study qualitatively triangulates emerging data between 
interactive SMART Board based instruction and student stimulation. The observations 
and recordings of the data findings are progressive throughout the unit. The idea was to 
observe and explore the impact of SMART Board technology in the classroom with 
student stimulation. Collected through observational data, student behaviors and social 
interactions were the primary focus of this phase of the study. The goal of the observation 
was to evaluate academic and social engage1nent of the students as the the1nes of 
emotional and cognitive responses emerge together. 
Phase 2 
The Second Phase of the study measures student data quantitatively. Numeric 
achievement and assessment focuses the study around results and progression. The 
qualitative data found in phase 1 is used as an instrument to determine the impact of 
stimulation on achievement. Based on the scales and recordings used in phase 1, 
quantitative tools were then formatted to gage the student stimulation to assess the 
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relationship. Quantitative tools used in measuring these relationships are quiz and test 
scores. These scores are recorded with intentions to compare results in efforts to 
demonstrate distinct similarities and differences between the two groups. All other forms 
of informal assessment such as entrance or exit tickets, homework and I or class work are 
used as indicators to see progression throughout the study but are not considered for data 
analysis at the end. 
Mixed Methodology: A Blend of 2 phases 
The study will occur over the course of 1 acadetnic Unit. The two methods, 
qualitative and quantitative, will blend throughout the observation as different pieces are 
analyzed. The first phase, the qualitative phase, will begin each study as the researcher 
observes, records, and triangulates the data found through student interaction and 
responses: emotional, physical, cognitive, etc. As these data findings are occurring, the 
researcher will then integrate quantitative tools such as exams, throughout the 
observation. The two methods will be studied closely together, looking for an emergence 
of themes and conclusions. 
Researcher's Role 
The role of the researcher is a complete participant. The participants (Subjects) 
were fully aware of both the research being done and the involvement of the researcher 
within the data collection. The researcher was able to make inferences and conclusions 
based on direct observation and collection of student work. The researcher however, did 
not interact with participants in any demeanor that tnay hinder the study. If a patiicipant 
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in the study or the study itself was co1npromised, the researcher disregarded the 
information and eliminated that participant or factor from the study. Some of the 
advantages of a complete participant are: Firsthand experience with participants, can 
record information as its revealed, and unusual aspects can be noticed during observation. 
However, major set backs or limitations of this type of research were that: The researcher 
may be seen as Intrusive, "Private" Information may not have been able to be reported, or 
there is always potential for a failure to gain report with the students. The researcher 
directly observed behaviors and interactions in phase 1, and recorded them a continuous 
scale (See Appendix E). Throughout phase 2 of the study, the researcher evaluated the 
data and used the analysis from the assessment results to measure academic achievement. 
Researcher's Bias 
Throughout my academic experiences, both as a student and as a teacher, I have 
developed a strong passion for technological integration in mathematics. I have engaged 
in using assistive technology such as smart boards, computer applications, and calculators 
interactively. As an undergraduate student, interactive technology supported my 
development as a student and as an upcoming professional. Throughout my academic 
career, technology has enabled deeper understandings and more in-depth analyses of 
mathematical claims and proofs. Technology is a tool I engage in my classroom daily. I 
feel that the use of the technology not only provides academic support but stimulates 
academic interest and comprehension. At all levels of my education, I was in an 
environment rich in resource. Technology was a part of my life growing up and has 
become and even larger part of my life as a professional. 
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Researcher's Assumptions 
The following were my assumptions created from my personal lens and bias. It 
was assumed that the integration of SMART Board technology in the classroom 
environment would stimulate student interaction and promote academic success. It was 
also assumed that because of the technological advances made in society, technological 
advances should also integrate within education. Lastly, it was assumed that further 
research will be needed based on the findings of this study. These assumptions have been 
made prior to my study and are based on personal experience with no research and are 
direct indicators for the significance of this study. 
Limitations 
The limitations of this study are not detrimental to the study as a whole, but do 
place a stigma. The study will be conducted in a middle class suburban school district 
with unlimited resources. The findings of this study will be able to be generalized in 
comparison to other schools of middle-income or higher socio-economic status; however, 
the study will not be applicable to districts with lesser funding and a lack of technological 
resource. Also, the scale in which the researcher will evaluate participant's stimulation 
emotionally, physically, and cognitively (See Appendix E) is based on the observers 
perceptions of each subtopic. The same scale and standard may be utilized; however, 
personal interpretation is always slightly different from one to another. 
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PROCEDURE 
Mixed Methodology: A Blend of 2 phases 
The study occurred over course of 1 academic unit. Within this study, two 
classes of the same content and grade level were observed, involving 32 participants 
(subjects). Each of the participants from each class was observed over the span of the unit 
and individually evaluated 5 different times. The intent was to design common practice of 
curricula across the two different classes; studying the effect technology played on 
specific learning outcomes and the role it played on increasing or decreasing academic 
successes. Studying 2 different classes, at the same grade level, was intended to enable 
specific observations without having to vary grade and age levels. The findings and 
results for each of the two classes were then compared, using 2 sample t-tests, at the end 
of the study in efforts to compute the effect of SMART Board technology on education to 
a specific significance level. One class, Class A, was a controlled group using the 
SMART Board only as an overhead. The other class, Class B, was an experiment group 
where each lesson was created using the interactive features of the SMART Board. This 
class was subjected to a variety of tools and special interactive, creative features that the 
SMART Board offers. Over the span of the study student behaviors, interactions, and all 
other qualitative threads of the experiment were studied as Phase 1. Phase 2 was then 
used to compare data and compute results to make numerical and statistical conclusions. 
Phase 1 
The Qualitative portion of the study was instrumental in determining the 
significance that SMART Board technology played in stimulating student learning. The 
participants (subjects) engaged in academics as if the study was non-existent. Throughout 
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the study, the participants engaged in both SMART Board and non-SMART Board 
driven activities. Class A was completely non-SMART Board driven. Students from 
Class A were subjected to learning on the white board or when using the SMART Board, 
it was used strictly as a white board. Students from Class B were completely involved 
with the SMART Board using it for lecture, and interaction. As the participants from both 
classes engaged in the activities and lessons, the researcher observed and record data 
related to the physical, emotional, and cognitive reactions of the students. The observer 
recorded the data findings based on a continuous scale (See Appendix E). Additional 
comments were made on the scale if exceptional or out of the ordinary behaviors were 
observed. These scales were developed to place a numerical evaluation on each student's 
level of stimulation. The intent was to later use this data demonstrating the difference in 
interaction, stimulation, and involvement between the two classes during instructional 
periods. 
Phase 2 
quantitative portion of the study is instrumental to the numeric findings and 
measurements. The participants were quantitatively assessed thoroughly throughout the 
observation. Beginning with a Unit Exam (Unit A Exam), the participants were assessed 
and evaluated on their development as students and conceptual capabilities prior to the 
controlled technological experiment. The study began with a unit exam to determine the 
difference in academic performance levels between the two classes. Are the two classes 
of equal academic strength? Are there more mathematically strong students in one class 
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vs. the other? Questions, as such, are important to answer prior to the study so that results 
may not be skewed at the end of the experilnent. 
Throughout the study several informal assessments such as entrance and exit 
tickets were used in efforts to evaluate academic progression. A small, ten to fifteen 
tninute, quiz and homework assignments were also assessed to evaluate academic 
progression. However, the focus of the study and the assessments used to prove or 
disprove the consensus of the thesis were the two Unit exams, Unit A and Unit B. The 
results of both the examinations and quizzes were contrasted and compared. The control 
group data was directly compared to the experimental group data. Each of the exam 
scores were directly linked to the other group so that inferences and conclusions could be 
drawn form the data. The data from phase one was then compiled and integrated with the 
data in phase two in efforts to compare SMART Board induced stimulation to academic 
achievement. 
DATA RESULTS 
Phase 1 
The first portion of the study qualitatively triangulates emerging data between 
SMART Board based instruction, non-SMART Board based instruction, and student 
stimulation. The goal of the observation was to analyze academic and social engagement 
of the students as the themes of emotional, physical, and cognitive responses emerge 
together. 
Each of the participants was observed five times over the span of the study. Each 
participant was evaluated using the same continuous scale (See Appendix E). The scale 
evaluated three levels of stimulation: Cognitive, emotional, and physical. The cognitive 
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section evaluated thought and production of student questions, evaluations, and content 
specific thinking. The emotional portion of the scale evaluated the types of comments, 
appropriateness of comtnents, and relevancy of comments being made throughout class. 
Did it seem as if the student was showing excitement and engagement in the learning 
process? Lastly, the observational scale 1neasure physical expression. This was the 
portion allowing for the measurement and evaluation of body language, facial expression, 
any physical evidence of investment in the lesson. 
For each portion of the scale, the student was rated 1 - 4; the low end of the 
spectrum being a 1 representing little to no engagement, the high end being a 4, 
representing engagement, excitement, and intrinsic investment in the lesson. Each of the 
scores were then recorded in a data table (See Appendix M & Appendix N). Upon 
completion of all the observations of each student, the results were then averaged by 
section over the 5 day observational span. The results from Class A and Class B were 
then compared using a 2 sample t-test to analyze the significance of the results. 
The goal of these tests was to demonstrate a distinct difference in stimulation 
from participants in Class A to those in Class B. The participants in class were not 
subjected to any interaction with the SMART Board. The SMART Board was used as a 
white board and none of its interactive features were used. The participants from Class B 
were regularly engaged with the SMART Board in everyday instruction. Students were 
asked to use the SMART Boards features, lessons were differentiated often containing 
small video clips, automated images, and other features the whiteboard does not offer. 
Evaluating the physical, emotional, and cognitive reactions of the participants, the 
observer was able to triangulate the findings analyzing both intrinsic and extrinsic 
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stitnulation. Comparing the data from class A to Class B required a 2 sample t-test 
because the two classes are independent and ultimately have no effect on each other. In 
order to get the most accurate data comparison three 2 sample t-tests were conducted 
comparing Class A to Class B. 
The first t-test cmnpared data for the cognitive portion of observed class 
stimulation. The test showed a p value of .05463916. This showed that the change in 
stimulation between Class A, no SMART Board interaction and Class B, complete 
SMART Board interaction did not vary on a significance level of less than 5 percent. 
Thus, there was no significant change in stimulation between the two classes regarding 
Cognitive stimulation. 
However, comparing Class A to Class B on both the emotional and physical 
stimulant levels, both t-tests showed a significant change on a level of less than 5 percent. 
The p-value comparing Class A to Class B for the emotional stimulation test was 
p=.0208005 and the p-value comparing Class A to Class B for the physical stimulation 
test wasp .0325809. Both of these p-values suggest that the change from Class A to 
Class B was very significant regarding emotional and physical stimulation. Based on 
these tests it was concluded that the use of the SMART Board technology in a classroom 
environment ultimately does increase student stimulation both physically and 
emotionally. 
The lack of significant change in cognitive stimulation however, is not 
discouraging. The two classes observed, are of all the same age and development. They 
were selected in efforts to keep consistency of age, experience, maturity, and academic 
progression. Students are typically thought to be of equal cognitive development when 
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considering these factors. Thus, regardless of technology, it is the learning styles and 
delivety styles that will ultimately impact cognitive stilnulation and development. 
Phase 2 
Prior to the observation of student stimulation in phase 1, the students took Test 
A. This assessment was the final assessment for Unit A. Unit A was taught without 
utilizing all the interactive features of the SMART Board. Both Class A and Class B were 
taught with the same lesson plans, san1e assessments, and same lesson differentiation as 
in the Study. However, there was no use of the interactive stimulants and tools that the 
SMART Board has to offer. Both classes were taught using the SMART Board as 
nothing more than an overhead or a whiteboard. The rationale was to first compare 
academic performance between the two classes. 
Test A, was used to provide feedback to the researcher demonstrating ability 
levels of both classes individually, and as a whole. These scores represent the skill setting 
of the participants of both Class A and Class B when learning under the same set of 
criteria. To measure the difference between the two classes, a 2 sample t-test was used to 
determine if one class was significantly stronger than the other. For the same reasoning as 
in phase 1, a 2 sample t-test was used because Class A and Class be are independent of 
one another and have no effect on each others scores. The p-value found was p=.0447131 
when assuming that Class was stronger than Class B. This shows that Class A is 
significantly stronger than Class B on a significance level of less than 5 percent. It also 
shows that Class is not stronger than Class B on a significance level of less than 1 
percent. 
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For reasoning si1nilar to that of phase 1, the two classes observed, are of all the 
same age and development. They were selected in efforts to keep consistency of age, 
experience, 1naturity, and academic progression. Students are typically thought to be of 
equal skill level when in the same course. Showing that Class A has a stronger skill set 
than that of Class B on a significance level of less than 5 percent shows that Class A has 
a better foundation for the materials being lean1ed. In order to prove that the use of 
SMART Board technology does improve student academic success, it must be shown that 
the test Scores between Class A and those of Class B are not significantly different. This 
will then provide that from one unit of academia to another, Class B grew significantly 
more than Class A. 
At the end of the study two other 2 sample t-tests were conducted. The first was a 
2 sample t-test comparing the results of Test B. Assuming that Class A scores were 
greater than those of Class B, a p-value ofp = .611785791 was found. This suggests that 
there was not a significant difference in scores between Class A and Class B. This data is 
exactly what was intended. The two classes began, on equal learning levels, with a 
significantly different level of academic performance. However, with the integration of 
the SMART Board, between the two class's academic performances there was no 
significant difference. Based on this test alone, there is not enough proof to verify if the 
SMART Board does increase academic success, however it is a step the right direction. 
The second 2 sample t-test that was conducted compared the test differences from 
Unit A to Unit B. The differences from Test A to Test B show the numerical 
improvement from one to the other. This is the data essential in assisting the previous t-
test. If the significance levels between the differences did change on a level of less than 5 
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percent than we do have enough proof to determine that SMART Board technology does 
increase student academic success. It was assumed that the difference in scores for Class 
B was higher than those of Class A. The t-test showed a p-value of p .00033350822. 
This suggests that the change in scores was significantly higher for Class B than those of 
Class A on both a 5 percent and 1 percent significance level. The class engaging in the 
use of the SMART Board showed a significantly higher positive change in Test scores 
than that of the class that did not use the SMART Board. Thus, being concluded that the 
use of SMART Board technology does play a role in the improvement of student learning 
and increases academic success. 
Mixed Methodology: A Blend of 2 phases 
Integrating the two phases together and triangulating the data it can be concluded 
that SMART Board technology does increase student stimulation; with an increase in 
student stimulation, there is an increase in academic performance. When the scores of 
both Test A and Test B were compared to one another for Class A, the scores did show 
an average increase of 0.25 points (See Appendix H). When the scores of both Test A and 
Test B were compared to one another for Class B, the scores showed an average increase 
of 6.375 points (See Appendix I). The difference in average improvement was 6.125. 
Students from Class B showed a higher level of academic stimulation than those of Class 
A and their test improvements showed a drastic improve1nent. 
Prior to the study, students from both classes were asked to complete a pre-study 
survey regarding questions about learning with the SMART Board (See Appendix C). At 
32 
INTERACTIVE SMARTBOARDS AND ACHIEVMENT 
the end of the study all participants were asked to complete a post-survey study. 
Ultimately, the questions were the same. However, the answers changed drastically. Prior 
to the study, 78 percent of the participants answered yes, when asked the question "Do 
you think the Smart Board makes learning easier?" (See Appendix D) However, at the 
end of the study, when asked the same question, 91 percent answered yes (See Appendix 
0 & Appendix P). Based on the data of the assessments, the t-score tests of the 
stimulation evaluations, and the surveys in which the participants completed it is obvious 
that as student confidence grows, their involvement and academic progress grows. 
The SMART Board technology is a tool that can be used in the classroom to help 
differentiate teaching and impact learning. When used correctly, students are 
appropriately engaged and learning occurs for all intrinsic purpose. The most influential 
way to teach a student is to engage a student in the material. As the educational system 
integrates more toward the technological advances being made, we as educators will be 
able to better our abilities to help students learn. The SMART Boards are the first step 
toward developing a new wave of integrating technology into the classroom. They 
differentiate teaching styles, impact student learning, and help make learning more 
meaningful. 
Limitations 
Students exposed to SMART Board technology, in this study, have show a higher 
level of achievement and growth than those without the SMART Board technology 
exposure. The SMART Board is an interactive tool that promotes differentiation 
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influencing an intrinsic motivation to learn. However, as beneficial to learning the 
SMART Board may be, as with anything else, there are limitations to its successes. 
This study is solely limited to districts that can afford to implement SMART 
Board technology within the classroom setting. The technology in this study is SMART 
Board specific. Other technologies such as calculators and computers are other viable 
resources that may or may not impact student achievement. However, this study can not 
be generalized to all districts. Districts without funding or opportunity to market the 
SMART Board throughout their classrooms must look elsewhere to find better ways to 
increase student achievement. Yet, the fact remains that increased student interaction and 
stimulation within the classroom will ultimately impact academic achievement. This 
portion of the study can be generalizeable to all districts of all socio-economic settings. 
The more invested and interested a student is in a class, the more successful that student 
will become. 
Other limitations of this study include: only one grade level of student was 
studied; only one unit of study was observed; only one experimental group; observational 
evaluations were researcher based - my ideas of stimulation may be slightly different 
than another's. The same scales in which were used for this study could be used in all 
other studies measuring similar data. However, they are opinion based and could be 
influenced by bias. 
Another limitation to this study is that the researcher must be familiar with the 
technology. Technology is often difficult to operate. If the teacher or person using the 
technology is not familiar with or have an understanding of the technology being used, it 
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can become more of a distraction than it is a stimulant. It is important that if a teacher 
would choose to implement the SMART Board in the classroom, the teacher familiarizes 
themselves with the technology and creates a confidence in using the technology before 
going in front of a class. One of the largest pieces of keeping a student stimulated is to 
keep that student engaged in the 1naterial. The moment we lose student engagement, is 
the moment we lose the value of the technology in classroom. 
Implications for further research 
When conducting a study, it is often that a researcher would like to make the 
study as "generalizable" as possible. A study is much more concrete and instrumental 
when other studies can branch from its foundations in efforts to prove or disprove the 
intended hypothesis or conclusion. This study has merit to be a strong starting place for 
integrating SMART Board technology into the classroom. However, this study was 
conducted in a suburban school district. These students are enriched and exposed with 
technological advances day in and day out. This study is only "generalizable" to 
technologically enriched school districts. Urban or rural school districts that may not 
have the funding to use SMART Board technology would be unable to use this study as a 
means of increasing academic performance. 
Considering the need for this study to be done a rural or urban district, it is 
implied that further research needs to be completed to show the impacts of this study in 
other districts and socio-economic economies. Further more only one unit of study was 
measured. Would these results be consistent over the span of 2 units? Would they be 
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consistent over the span of a year? Further research is needed to answer these questions 
and many others. 
The idea of this study was to demonstrate a basic awareness that SMART Board 
technology increases stimulation in the classroom. Ultimately, when students are 
stimulated academically, they perform with 1nore confidence and achieve higher levels of 
success academically. Stimulating student learning promotes learning on levels of 
intrinsic development. As a student becomes more invested in the content that student 
begins learning to simply learn. No longer is extrinsic reward or alternatives the bases for 
learning. The integration and use of SMART Board technology in the classroom 
inf1uences academic progression and success by increasing student stimulation. 
Ultimately, SMART Board technology is one way to inf1uence intrinsic learning and 
academic development. 
CONCLUSION 
Today's adolescent is craving a change in education. The traditional approach of 
lecture no longer has a vital impact on student learning. Students are looking to be 
entertained both in and outside of the academic setting. This desire to be entertained is 
nothing more than a need for stimulation. Differentiation of teaching approach offers 
variety within education. If we as educators can find alternate was of delivering content 
to the students, then differentiated learning can occur. 
Technological advances such as the SMART Boards employ opportunities to 
enhance student performance through interaction with the curriculum. The more familiar 
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teachers become with technological instruments the more instrumental they can become 
in delivering interactive, engaging, meaningful lessons. Technology has become an 
intricate necessity in today's society. In efforts to successfully adapt education to the 
evolving world around it, technology must successfully be introduced and integrated into 
the everyday classroom. 
Technology offers a world of endless opportunity. Influencing the development 
of learning for intrinsic purpose, the most efficient way to deliver meaningful lessons is 
to develop a strong foundation of student stimulation. In today's society, one stimulant 
continues to grab attention and focus creating an internal need technology. 
more technologically advanced we become as a society the more technology 
is craved by individuals. Technology is found in everyday living. It is rapidly becoming 
one of the most instrumental factors of today. More and more people are becoming 
dependent on technology. this dependency on technology can be utilized in education 
the more successful students will become. Standards, expectations, academics, and 
achievement will all increase as the world of education adapts to the rapid consumption 
of technology. 
The SMART Board is a great way to begin the educational evolution toward 
growing technologically. The SMART Board influences student learning by increasing 
stimulation in the classroom. The more stimulated by a lesson a student becomes, the 
more invested that student is in growing academically. Ultimately, the SMART Board 
technology increases academic value and progression. Utilizing the SMART Board 
promotes academic success, enables student confidence and interest to grow, and 
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ultimately influences students to want to learn for the sake of learning. The deepest and 
most important type of learning is that done intrinsically. SMART Board technology 
influences a students desire to ask questions, relate to the material, and enjoy learning. 
As we grow in efforts to create stronger foundations of education for the world 
around us, we must continue to grow with the world around us. Teaching the future of 
tomorrow suggests that we need to teach in preparation for the world of tomorrow. The 
world ahead is one of technological dependence, engagement, and interaction. In efforts 
to build the students today into the future we need tomorrow, we must teach will all the 
advances and opportunities that we can. The SMART Board is one of many technological 
advances we as teachers can use to better our instruction and differentiate learning that 
occurs in the classroom. It is a responsibility as an educator to provide the most 
appropriate, influential, and successful form of learning in our own classrooms. The 
SMART Board is a tool that allows us to do so. SMART Boards influence interaction, 
engagement and student interest- the recipe for academic success. 
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APPENDIX A 
THESIS STUDY CONSENT FORM 
FACULTY/STAFF INVESTIGATOR AND PARENT GUARDIAN CONSENT WITH 
MINOR ASSENT (AGES 7-17) 
The College at Brockport Institutional Review Board 
Informed Consent Form 
Before agreeing to your child's participation in this research study, it is important that you read 
and understand the following explanation of the purpose, benefits and risks of the study and how 
it will be conducted. 
Title of Study: Interactive SMART Board Technology: Does it Promote Individual Student 
Academic Achievement? 
Principal Investigator: Jason Ellis, The College at Brockport, Department ofMathe1natics. 
Purpose of the Study: You are being asked to allow your child to participate in a research study 
which involves data being collected on the topic of investigating the SMART Board technology 
in a mathematics classroom. The study will consist of approximately 45 Students. Your child's 
participation or non-pmiieipation will not affect his/her grades or class standing. All data will be 
kept confidential as to not affect judgment on each student. 
Study Procedures: Your child will be asked to take two surveys over the course of the study-
one before and one after the study. The surveys will be completed outside of class individually. 
Students will be asked 6 yes or no questions regarding their use and exposure to SMART Board 
technology in previous classes. The surveys will conclude with an open ended response question 
asking the students whether they prefer the SMART Board technology or not. The surveys will 
take less then 10 minutes each, and are asked to be completed outside of class but are not 
mandatory. The duration of the study will involve routine practice in the classroom as nothing 
more than observation. 
Foreseeable Risks: The potential risks involved in this study are minimal to none; names will not be 
used eliminating potential to see individual scores or access to personal information submitted on the 
survey. 
Benefits to the Subjects or Others: We expect the project to benefit your child by learning about 
how he/ she best learns. Does using the interactive SMART Board promote academic success on 
both an individual and / or group? Is the SMART Board better used as an overhead for direct 
instruction or is it better used as an interactive tool stimulating instruction? 
Procedures for Maintaining Confidentiality of Research Records: The entire study will be 
anonymous and your child will never have to put their names on a survey completed. Copies of the 
tests will be kept with names removed and replaced with class period. No names will be involved 
with the data collected. The confidentiality of your child's individual information will be maintained 
in any publications or presentations regarding this study. 
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Questions about the Study: If you have any questions about the study, you may contact Mr. 
Jason Ellis at telephone number School Phone Number, or email: . You can also 
contact Dr. Conrad VanVoorst, Department of Education, at telephone number (585) 395-5019, 
or e-1nail _;;;;;_;_=_:_:;;;_~=~~~==· 
Review for the Protection of Participants: This research study has been reviewed and approved 
by The College at Brockport Institutional Review Board (IRB). The College at Brockport IRB 
can be contacted at 585-395-5118 with any questions regarding the rights of research subjects. 
Research Participants' Rights: Your signature below indicates that you have read or have had 
read to you all of the above and that you confirm all of the following: 
• Jason Ellis has explained the study to you and answered all of your questions. You have 
been told the possible benefits and the potential risks and/or discomforts of the study. 
• You understand that you do not have to allow your child to take part in this study, and 
your refusal to allow your child to participate or your decision to withdraw hi1nlher from 
the study will involve no penalty or loss of rights or benefits. The study personnel may 
choose to stop your child's participation at any time. 
• You understand why the study is being conducted and how it will be performed. 
• You understand your rights as the parent/guardian of a research participant and you 
voluntarily consent to your child's participation in this study. 
• You have been told you will receive a copy of this form. 
Printed Name of Parent or Guardian 
Signature of Parent or Guardian Date 
I am 18 years or older and agree to participate in this study. 
Signature of Adult Date 
For the Principal Investigator or Designee: I certify that I have reviewed the contents of this 
form with the parent or guardian signing above. I have explained the possible benefits and the 
potential risks and/or discmnforts of the study. It is 1ny opinion that the parent or guardian 
understood the explanation. 
_____ Signature of Principal Investigator or Designee 
Date 
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Child Assent Form 
You are being asked to be part of a research project being done by Jason Ellis, student of 
The College at Brockport. 
This study involves investigating the SMART Board technology tn a mathematics 
classroom. 
You will be asked to take two surveys throughout the course of the study - one before 
and one after the study. The surveys will be completed outside of class individually. You 
will be asked 6 yes or no questions regarding your use and exposure to SMART Board 
technology in previous classes. The surveys will conclude with an open ended response 
question asking you whether you prefer the SMART Board technology or not. The 
surveys will take less then 10 minutes each, assigned as homework and the duration of 
the study will involve routine practice in the classroom as nothing more than observation 
along with the normal class work and testing responsibilities. 
If you decide to be part of this study, please retnember you can stop participating any 
time you want to. 
If you would like to be part of this study, please sign your name below. 
Printed N arne of Child 
Signature of Child Date 
Signature of Principal Investigator Date 
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Waiver of Assent 
The assent of was waived due to: '~~~~----~-=~ 
insert name of student 
____ Age 
____ Maturity 
____ Psychological State 
Printed Name of Parent/Guardian 
Signature of Parent/Guardian Date 
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CITI Collaborative Institutional Training Initiative 
Human Research Curriculum Completion Report 
Printed on Monday, .July 28, 2008 
Learner: Jason Ellis (username: jason2182) 
Institution: SUNY College at Brockport 
Contact Information Department: Mathematics 
Phone: 585-249-6700 
Email: ~!c~~~~-;:L,~~cc~~ 
Group .2: This Group is appropriate for faculty, staff, graduate students and undergraduate students 
completing thesis or independent study projects. In addition to the required modules, complete any of the 
following modules applicable to your research: 
Research with prisoners, 
Research with children, 
Research in public and elementary schools, 
International research, 
Internet research). 
Questions? Send an email to the institutional coordinator at cdonalds@brockport.edu 
Stage 1. Basic Course Passed on 07/09/08 (Ref# 1940815) 
Date 
Required Modules Completed 
Introduction 07/09/08 
History and Ethical Principles - SBR 07/09/08 
Defining Research with Human Subjects SBR 07/09/08 
The Regulations and The Social and Behavioral Sciences - SBR 07/09/08 
Assessing Risk in Social and Behavioral Sciences- SBR 07/09/08 
Informed Consent SBR 07/09/08 
Privacy and Confidentiality- SBR 07/09/08 
SUNY College at Brockport 07/09/08 
For this Completion Report to be valid, the learner listed above must be affiliated with a CITI 
participating institution. Falsified information and unauthorized use of the CITI course site is unethical, 
and may be considered scientific misconduct by your institution. 
Paul Braunschweiger Ph.D. 
Professor, University of Miami 
Director Office of Research Education 
CITI Course Coordinator 
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Participant Study Code _____________ _ Pre- Study Survey 
(Class period) 
For 1-6, please answer Y (Yes) or N (No) 
1. Have you used the SMART Board in a math class before? 
2. Do you think the SMART Board makes learning easier? 
3. Is the SMART Board more of a distraction than it is helpful? ___ _ 
4. Do you prefer using a SMART Board when learning in class? ___ _ 
5. Does the SMART Board tnake it easier to connect 
mathematics to real life examples? 
6. Does SMART Board technology make it more desireable 
to go in front of the class to solve a problem? 
Do you feel more confident learning mathematics with or without the use of the SMART 
Board we use in class? In 3 or more sentences explain why you do or do not prefer the 
use of the SMART Board. 
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Participant Study Code _____________ _ Post- Study Survey 
(Class period) 
For 1-6, please answer Y (Yes) or N (No) 
1. Do you enjoy using the SMART Board in a math class? 
2. Do you think the SMART Board makes learning easier? 
3. Is the SMART Board more of a distraction than it is helpful? 
----
4. Do you prefer using a SMART Board when learning in class? ___ _ 
5. Does the SMART Board make it easier to connect 
mathematics to real life examples? 
6. Does SMART Board technology make it more desirable 
to go in front of the class to solve a problem? 
Do you feel more confident learning mathematics with or without the use of the SMART 
Board we use in class? In 3 or more sentences explain why you do or do not prefer the 
use of the SMART Board. 
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Participant Study Code _____________ _ 
CONTINUOUS SCALE: Observer recorded data 
**Three categories are observed to analyze student stimulation: 
Cognitive, Emotional, Physical 
Rating Rubric: 
1 - Not engaged 2 Engaged with Distractions- Teacher Initiated 
3- Engaged 4- Overly Engaged - Advocate for other students 
Cognitive Observation- Mentality and Focus 
______ Are the students focused? 
______ Are the students on task? 
______ Are questions being asked? 
students engaged in content specific conversation? 
Comments: 
Emotional Observation- Comments, Discussions, Feelings 
______ Are comments being made? 
______ Types of comments being made are appropriate? 
N/ A if comments are not being made in general 
______ Student is engaged in conversation with other students? 
______ Is the student excited to leam? -7 Facial Expressions 
Comments: 
Physical Observation - Body Language 
______ Is the student sitting up straight or in a position focused on class? 
______ Is the student making appropriate facial expressions to directions? 
______ Does the student look confused? -7 Facial Expression 
Comments: 
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Metro Status: 
Classroom Teachers 
Student/Teacher Ratio: 11.9 
Students with IEPs: 411 
Source: CCD public school district data for the 2005-2006 school year. 
Note: "N/ A" means the data are not available or not applicable. 
so 
INTERACTIVE SMARTBOARDS AND ACHIEVMENT 
APPENDIX C~ 
District: 
9th Grade: 406 11th Grade: 
10thGrade:411 12th Grade: 374 
600 
~ 400 
dl 
"0 
::J 
&.: 200 
NCES District ID: 
NCES School ID: 
o~-r----+-----~--~-­
Grade: g 10 11 12 
(PK PreKindergarten KG Kindergarten) 
\==-"'· CCD Public school data 2005-2006 school year) 
National Center for Education Statistics 
Institute of Education Sciences 
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Class A - Non-Smart Board 
Student TestA Test B Test Score Diff 
1 94 95 3 
2 83 86 3 
3 97 100 3 
4 78 73 -5 
5 88 88 0 
6 73 72 -1 
7 93 94 1 
8 83 83 0 
9 95 96 1 
10 75 77 2 
11 78 77 -1 
12 87 83 -4 
13 65 67 2 
14 90 92 2 
15 75 77 2 
16 85 81 -4 
Average difference between Test A and Test B 0.25 
Test A vs. Test 8 Comparison not teaching vvith 
SMARTBoard Technology 
100 
90 
80 
70 
60 
Test Score(s) 50 
40 
30 
20 
10 
0 
1 3 5 
52 
7 9 11 13 
Student(s) 
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Class B -Smart Board 
Student TestA Test B 
1 78 92 14 
2 80 77 -3 
3 85 91 6 
4 85 91 6 
5 80 87 7 
6 63 87 14 
7 90 94 4 
8 70 83 13 
9 93 97 4 
10 73 73 0 
11 90 95 5 
12 78 87 9 
13 60 67 7 
14 80 83 3 
15 75 90 15 
16 65 63 -2 
Average difference between Test A and Test B 6.375 
Test B Vs. Test A Using SMARTBoard Technology 
Test Score(s) 
100 
90 
80 
60 
40 
30 
20 
10 
0 
Student(s) 
Test A • Test B 
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Class A Class B 
TestA TestA Class A vs. Class B 
94 78 TestA 
83 80 2 sample t-test: 
97 85 flJ Class A 78 85 
88 80 /12 Class B 
73 63 Assume flJ > /12 
93 90 t-score 1.755533 
83 70 p-level 0.0447131 
95 93 df 29.8524 75 73 
78 90 XJ 83.6875 
87 78 
65 60 x2 77.8125 
90 80 sxl 75 75 9.1266551 
85 65 sx2 9.7926655 
Class A Scores vs. Class 8 Scores TEST A 
Percentages 
100 
80 
60 
40 
20 
0 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Student 
Class A Test A 111 Class 
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Class A 
Test B 
95 
86 
100 
73 
88 
72 
94 
83 
96 
77 
77 
83 
67 
92 
77 
81 
Class B 
Test B 
92 
77 
91 
91 
87 
87 
94 
83 
97 
73 
95 
87 
67 
83 
90 
63 
iOO 
80 
60 
Percentages 
40 
20 
0 
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Class A vs. Class B 
Test B 
2 sample t-test: 
flJ Class A 
flz Class B 
Assume /11 < flz 
t-score 0.28655006 
p-level 0.38821421 
df 29.9715833 
XI 83.8125 
Xz 84.8125 
sxl 9.71746709 
s 
x2 10.0214354 
Class A vs. Class B Scores TEST 8 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Student 
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Class A Class B 
Test Score Test Score Class A vs. Class B 
Diff 
3 
3 
3 
-5 
0 
-1 
1 
0 
2 
-1 
-4 
2 
2 
2 
-4 
Diff 
14 
-3 
6 
6 
7 
14 
4 
13 
4 
0 
5 
9 
7 
3 
15 
-2 
16 
14 
12 
10 
8 
Score D iffe renee ~ 
2 
0 
-2 
-4 
-6 
Test Improvement Difference 
2 sample t-test: 
111 Class A 
112 Class B 
Assume 111 < 112 
t-score -3.97878992 
p-I eve I 0.000333508 
df 21.32511956 
XI 0.25 
x2 6.3375 
sx 
1 2.62043253 
s 
.x2 5.57225269 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Student 
Ill Class A Test Score Diff Ill 
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Class A- Phase 1 Observational Data 
Student 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Cognitive 
Day 1 4 3.25 3.75 2.75 3.25 2.25 3 2.5 4 2.25 2.5 2.75 1.5 2.75 2.25 3 
Day2 4 3 3.75 2.75 3.5 2.75 3.25 2.75 4 2.5 2.5 2.25 1.25 3 2.5 3 
Day3 4 2.25 4 3 3.25 2.5 3 2.75 4 2.25 2 2.75 1.25 3 2.25 3 
Day4 4 3.5 4 2.25 2.5 2.25 3 2.5 4 2.75 2.5 2.75 2.75 3 2.75 3.25 
Day 5 4 3 4 2 2.75 2.25 3 2.25 4 2.25 2 2.75 1.25 2.75 2.75 3 
Average 4 3 3.9 2.55 3.05 2.4 3.05 2.55 4 2.4 2.3 2.65 1.6 2.9 2.5 3.05 
Emotional 
Day 1 4 3.25 3.5 2.25 3.25 2.25 3.5 2.25 4 2.25 2.5 3 1.5 2.75 2.5 2.75 
2 4 3 3.75 2.75 4 2 3 2.5 4 2.25 2.5 2.75 1.6 3 2.25 2.75 
3 4 3.35 3.25 2.75 3 2.5 3 2.25 4 2.25 2 3 1.5 3 2.5 3 
Day4 4 2.5 4 2.75 2.75 2 3 2 4 3 2.25 2.75 2.25 3 2.3 2.75 
5 4 2.75 4 2.5 3 2 3.25 2.25 4 2.25 2.5 2.75 1.3 2.75 2.5 2.5 
Average 4 2.97 3.7 2.6 3.2 2.15 3.15 2.25 4 2.4 2.35 2.85 1.63 2.9 2.41 2.75 
Physical 
Day 1 3 2.6 4 3 4 2 4 2.3 4 2.3 2.6 2.3 1.6 3 2 2.6 
Day2 4 3 4 3 4 2.3 4 3 4 2.3 2.3 2.6 3 2 3 
Day3 4 2.6 4 2.6 3 2 3 3 4 2.3 2 3 2.6 2.5 3 
Day4 4 3 4 2.6 3 2 3 2.3 4 2.6 2 2.6 3 3 2.6 3 
DayS 4 3.3 4 2.3 2.6 2 3.3 2.3 4 2.6 2.6 3.3 2 3 2.6 3 
Average 3.8 2.9 4 2.7 3.32 2.06 3.46 2.58 4 2.42 2.3 2.76 1.72 2.92 2.34 2.92 
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Class B - Phase 1 Observational Data 
Student 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Cognitive: 
Day 1 3.25 2.75 3.75 3.75 3.5 4 3.5 3.75 3.25 2.75 2.75 4 2.75 2.75 4 1.25 
Day 2 3.5 2.75 4 4 3.75 4 4 4 3.75 2.75 2.75 4 2.75 2.5 4 1.25 
Day 3 3 3 3.5 3.75 3.75 4 4 4 4 2.75 2.75 4 3.75 2.5 4 
Day4 3.5 2.75 3.75 3.75 3 4 4 4 3.75 2.5 2.5 4 3 2.75 4 
Day 5 3.75 2.5 3.5 3.75 3.75 4 4 4 4 2.25 2.25 4 3 2.5 4 
Average 3.4 2.75 3.7 3.8 3.55 4 3.9 3.95 3.75 2.6 2.6 4 3.05 2.6 4 1.1 
Emotional 
Day 1 3 2.75 4 3.75 4 4 4 3.75 3.75 3 2.75 4 2.75 2.5 4 1.25 
Day2 3 2.75 4 4 3.75 4 4 4 3.75 3 2.75 4 3.75 2.25 4 1 
Day3 3.25 3 3.75 4 4 4 4 4 3.5 2.5 3.75 4 3.5 2.5 4 
Day4 3.5 3.25 3.75 3.75 4 4 4 4 4 2.5 3.5 4 3.75 2.25 4 
Day 5 3.5 3 3.75 3.75 3.5 4 4 4 4 2.25 3.75 4 3 2.5 4 1 
Average 3.25 2.95 3.85 3.85 3.85 4 4 3.95 3.8 2.65 3.3 4 3.35 2.4 4 1.05 
Physical 
Day 1 3 3 4 4 3.6 4 4 4 3.6 2 2.6 4 3.3 2.3 4 
Day 2 3.3 3 4 4 3.6 4 4 4 3.6 2.3 3 4 3.6 2.6 4 
Day 3 3 3 3.6 3.6 4 4 4 4 4 2.3 4 4 4 2.6 4 
Day4 3.6 3 4 4 4 4 4 4 3.6 3 3.3 4 3.6 2.6 4 1 
DayS 3 3 4 4 4 4 4 4 4 2.6 4 4 3 2.5 4 1 
Average 3.18 3 3.92 3.92 3.84 4 4 4 3.76 2.44 3.38 4 3.5 2.52 4 1 
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Class A- Pre- Study survey responses Class A- Post- Study survey responses 
Student 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Question 
Total(s) 
y 
N 
% 
y 
N 
1 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
16 
0 
2 3 4 
n n y 
Y n Y 
y n y 
Y n Y 
y n y 
y n y 
Y n Y 
y n y 
n y n 
n n n 
n n y 
y y y 
y n y 
Y n Y 
y n y 
y n Y 
12 2 14 
4 14 2 
5 
n 
y 
y 
y 
y 
n 
n 
y 
n 
n 
n 
n 
y 
y 
y 
y 
9 
7 
6 
y 
n 
y 
n 
y 
y 
n 
n 
y 
n 
y 
y 
y 
y 
y 
y 
11 
5 
100 75 13 87 56 69 
0 25 87 13 44 31 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Question 
Total(s) 
y 
N 
% 
y 
N 
1 2 3 4 5 6 
y n n n n n 
y y n y y y 
y y n y n y 
y n n y n n 
y n y n n n 
y y n y y n 
y y n y n n 
y Y n y y y 
y Y y y n Y 
Y y n y y y 
y Y n y y Y 
y y n y n n 
y y n y y y 
y y n y y y 
y y y y y y 
y y n y n y 
16 13 3 14 8 10 
0 3 13 2 8 6 
100 81 19 88 50 63 
0 19 81 12 50 37 
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Class B- Pre- Study survey responses Class B- Post- Study survey responses 
Student 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Question 
Total(s) 
y 
N 
% 
y 
N 
1 2 
Y n 
y y 
y y 
y y 
y y 
y y 
y n 
y y 
n y 
y y 
y y 
y y 
y y 
y n 
y y 
y y 
15 13 
1 3 
94 77 
6 23 
3 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
y 
n 
n 
4 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
5 6 
n Y 
y n 
n y 
y y 
y y 
n n 
n n 
n n 
n n 
n y 
y n 
n Y 
n n 
n n 
n y 
y y 
15 
16 5 8 
0 11 8 
6 100 31 50 
94 0 69 50 
60 
Question 1 
Student 
1 y 
2 y 
3 y 
4 y 
5 y 
6 n 
7 y 
8 y 
9 y 
10 y 
11 y 
12 y 
13 y 
14 y 
15 y 
16 y 
2 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
Total(s) 
y 
N 
15 16 
0 
3 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
0 
16 
4 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
16 
0 
5 6 
y y 
n Y 
y y 
y n 
y y 
n n 
n y 
n n 
n Y 
n n 
n n 
y y 
y y 
n y 
n n 
y y 
7 10 
9 6 
% 
y 94 100 0 100 44 63 
N 6 0 100 0 56 37 
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Date __ _ 
Unit Exam A Math 
Total: I = 
I. Matching: Match the following number classifications with the 
correct definitions. (1 point each) 
Rational Number(s) 
a. that 
% 
nary 
n 
Integer(s) 
b. 
Whole Number(s) c. 
Irrational Number(s) d. A 
Natural Number(s) e. 
II. Short Answer: 
(1 point for a correct answer. 1 point for a correct example) 
2a. What is a polynomial that is non-factorable called? 
-----------------
b. List an example below: 
c. What is the GCF ofl6x 2 -4x+l2? 
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Ill. There are 5 multiple choice questions, each worth 2 points. Show 
all work to receive partial credit. Correct answers with no work shown 
will receive 1 point. 
Simplify V1Q8 
a. 4\14 b. 3\14 
__ 4. 
-....:..._4- can be simplified to: 
X 
5x 
a. -3 
y 
5x7 
b. 3 
y 
x3 
c. -4 3 5x y 
Simplify 6.fi • 5-Jli completely: 
,--
a. 30-v'24 b. ll.J24 
lif 14 Simp y r;: 
-y3 + 2 
14.J3 + 28 
-2 
b. 14.J3 + 28 a.----
d. 3/4 
,--
c. -v'24 
r-
d. 60,.J6 
c. -14.J3 + 28 d. -14.J3- 28 
__ 7. Find the Intersection or Union of the following {a,e,i,o,u}U{a,b,c,d,e}U{l,m,n,o,p,q} 
a. {a,b,c,d,e,i,l,m,n,o,p,q} c. {a,e,o} 
b. ¢ d. None of the above 
62 
INTERACTIVE SMARTBOARDS AND ACHIEVMENT 
IV. The following are short answer questions. Show all work for full 
credit. Each problem has a different point scheme. 
Simplify the following expressions 
12. (4x+7) 2 
Factor the following: 
14. 4x 2 -8x-5 
63 
9 (4a-2b5)2 
· 12b-2c-2 
11. 4x 2y 3 ( 
4 2 )3 
2y z 
13. (x 2 + 2x -1)(2x 2 - 4x + 5) 
15. 1 -x-6 
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Date __ _ 
Unit Exam B DAY 1 Math 
I. Matching: Match the following equations with the correct solutions. 
2x-3(2x-3) = x+29 
jx 31 =5 
.Jx+2 =x 
3x 2 +7x+2=0 
x(x-8)=0 
(2 points each) 
a. {0,8} 
b. {2} 
c. {-4} 
d. {-2,8} 
1 
e. {-2,-3} 
II. There are 5 multiple choice questions, each worth 3 points. Show 
all work to receive partial credit. Correct answers with no work shown 
will receive 1 point. 
S. lif xy + 3y 2x
2
- 6x 
-----· 1mp y • 6x x 2 - 9 
x+3 
a. y b. 
x-3 
c.--
3 
__ 3. The equationl2x +51= x + 1 has for its roots: 
a. -4,- 2 b. only c. -2,4 
64 
d. y 
3 
d. Neither -4 or -2 
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__ 4. Solve x(x + 4) -4: 
a. {2, 0} 
5 
a.----
(x- 5)(x + 5) 
b. {-2} 
b. 5(x + 5) 
(x-5) 
6. Find GCF of 3x 5 + 12x3 - 6x 
a.3 b. X 
c. {-4,- 8} d. no solution 
10x+5 
c.---(x2- 25 
c. 3x 
d. 5(3x+ 5) 
(x- 5)(x + 5) 
Ill. The following are short answer questions. Show all wQrk for full 
credit. Each problem has a different point scheme. 
7. Simplify the following expressions: 
x
2 
- 25 x 2 + 7 x + 10 
a.---
+7x +9x+l4 
b. 2x: -1 Ox • x 2 + 5x + 6 
x + 2x x 2 - 2x -15 
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8. Solve the equations below. 
X 1 16 
a. +--=-2--
2x + 8 X - 4 X - 16 
b. X= 1+ 
9. For the example below, follow all the steps taken to simplify the expression. Is the answer 
presented correct? If not, find the mistake made, and finish the problem the right way. 
X 8 X 8 
~ (x+2)(x-2) (x 2) 
X 8 
• (x+2)(x 2) (x-2) (x+2) 
x-8x+l6 
(x+2)(x-2) 
(x 4)(x-4) 
(x+2)(x-2) 
(x+2)(x-2) 
Check one: 
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D Correct 
D Incorrect 
If incorrect please correct the mistake in 
the space provided below: 
INTERACTIVE SMARTBOARDS AND ACHIEVMENT 
Date 
---
Unit Exam B DAV2 Math 
I. Solve the equations below. Show all work for full credit. Each 
problem has a different point scheme. 
X -1 1 20 
----=---
x-5 x x 2 -5x 
ly+3l+5 -2y 
II. Simplify the expressions below. Show all work for full credit. Each 
problem has a different point scheme. 
1 2x 2 -8x-64 (x-8) 2 
-· +-----
X 8 
-----
4 x 2 + 12x + 32 x 2 - 64 
Ill. Given the expression below, simplify completely. Show all work for 
full credit. 
x
2 +8 6x 
+--(x+2) (x+2) 
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IV. For the example below, follow all the steps taken to simplify the 
expression. The answer presented incorrect, find the mistake made, 
and finish the problem the right way. 
~16y+1-y=4 ~ .J16y+1 =4+y 
16y+l = y 2 +16 
0 = y 2 -16y+15 
0 = (y -1 )(y 15) 
y=l y=l5 
Please correct the mistake, and solve the 
problem the correct way in the space 
provided below: 
V. Simplify the expression beloli•J. Shovt~ all vt~ork for full credit. 
problem has a different point scheme. 
(Hint: Do inside of the parenthesis FIRST) 
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